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INTRODUCTION 
 

Regional Specialized Meteorological Centre (RSMC) - Tropical Cyclones, New Delhi 
has the responsibility of issuing Tropical Weather Outlook and Tropical Cyclone Advisories for 
the benefit of the countries in the WMO/ESCAP Panel region bordering the Bay of Bengal and 
the Arabian Sea, namely, Bangladesh, Pakistan, Maldives, Myanmar, Sultanate of Oman, Sri 
Lanka and Thailand. It has also the responsibilities as a Tropical Cyclone Advisory Centre 
(TCAC) to provide Tropical Cyclone Advisories to the designated International Airports as per 
requirement of International Civil Aviation Organisation (ICAO). 
 

As per the recommendations of the Cyclone Review Committee (CRC) set up by the 
Government of India, a Cyclone Warning Directorate, co-located with RSMC Tropical Cyclones 
- New Delhi, was established in 1990 in Northern Hemisphere Analysis Centre (NHAC) of India 
Meteorological Department (IMD), New Delhi to co-ordinate and supervise the cyclone warning 
in the country. 

  
The broad functions of RSMC- Tropical Cyclones, New Delhi are as follows: 
ǒ Round the clock watch on weather situations over the entire north Indian Ocean. 
ǒ Analysis and processing of global meteorological data for diagnostic and prediction 

purposes. 
ǒ Detection, tracking and prediction of cyclonic disturbances in the Bay of Bengal and the 

Arabian Sea.  
ǒ Running of numerical weather prediction models for tropical cyclone track and storm 

surge predictions. 
ǒ Interaction with National Disaster Management Authority and National Disaster 

Management, Ministry of Home Affairs, Govt. of India to provide timely information and 
warnings for emergency support services. RSMC-New Delhi also coordinates with 
national Institute of Disaster Management (NIDM) for sharing the information related to 
cyclone warning. 

ǒ Implementation of the Regional Cyclone Operational Plan of WMO/ESCAP Panel. 
ǒ Issue of Tropical Weather Outlook and Tropical Cyclone Advisories to the Panel 

countries in general. 
ǒ Issue of Tropical Cyclone advisories to International airports in the neighbouring 

countries for International aviation. 
ǒ Collection, processing and archival of all data pertaining to cyclonic disturbances viz. 

wind, storm surge, pressure, rainfall, damage report, satellite and Radar derived 
information etc. and their exchange with Panel member countries. 

ǒ Preparation of comprehensive annual reports on cyclonic disturbances formed over 
North Indian Ocean every year. 

ǒ        Preparation of annual review report on various activities including meteorological, 
hydrological and disaster preparedness and prevention activities of panel member 
countries. 

ǒ Research on storm surge, track and intensity prediction techniques. 
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CHAPTER- I 
 

ACTIVITIES OF REGIONAL SPECIALIZED METEOROLOGICAL CENTRE ï TROPICAL 
CYCLONES, NEW DELHI 

 
1.1 AREA OF RESPONSIBILITY 
 

The area of responsibility of RSMC Tropical Cyclones, New Delhi (hereafter referred to 
as RSMC- New Delhi) covers sea areas of north Indian Ocean north of equator between 450 E 
and 1000 E and includes the member countries of WMO/ESCAP Panel on Tropical Cyclones 
viz, Bangladesh, India, Maldives, Myanmar, Pakistan, Sri Lanka, Sultanate of Oman and 
Thailand as shown in Fig. 1.1. The centre issues Tropical Weather Outlook daily at 0600 UTC 
in normal weather. If a depression forms over north Indian ocean a Special Tropical Weather 
Outlook is issued additionally at 1700 UTC. The Tropical Cyclone Advisories are issued on 
tropical cyclones at three hourly intervals when they develop over the north Indian Ocean. 
RSMC New Delhi has also been issuing Tropical Cyclone Advisories for Aviation as per 
requirements of ICAO.  

 
RSMC- New Delhi is continuing the naming of Tropical Cyclones formed over North 

Indian Ocean since October 2004. 

 
 Fig. 1.1   Area of responsibility of RSMC- Tropical Cyclone, New Delhi 
 
 
1.2  OBSERVATIONAL SYSTEM 
 

A brief description of different types of observational network of IMD and observations 
collected from networks are given below.  
 
1.2.1  Surface Observatories 
 

IMD has a good network of surface observatories satisfying the requirement of World 
Meteorological Organization. There are 559 surface observatories in IMD. The data from these 
stations are used on real time basis for operational forecasting. Recently a number of moored 
ocean buoys including Meteorological Buoy (MB), Shallow Water (SW), Deep Sea (DS) and 
Ocean Thermal (OT) buoys have been deployed over the  
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Indian Sea, under the National Data Buoy Programme (NDBP) of the Department of Ocean 
Development (DOD), Government of India. The existing buoy network is shown in fig 1.2. A 
number of Automated Weather Stations (AWS) are also in operation along the coast and 
provide surface observations on hourly basis which are utilised in cyclone monitoring and 
forecasting. The AWS network of India is shown in Fig. 1.3 

 
 
 
 

 
 

Fig.1.2. Existing buoys network over north Indian Ocean 
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Fig 1.3   Automatic Weather Stations network 

 
 
1.2.2 Upper Air Observatories  
 

There are at present 62 Pilot Balloon Observatories, 39 Radiosonde/Radiowind 
observatories and 01 Radiosonde Observatory. The upper air meteorological data thus 
collected all over the country are used on real time basis for operational forecasting. The short 
period averages of Radiosonde data and normal of Radiowind data have been published. 

 
A Wind Profiler/Radio Acoustics Sounding System has been installed at DCP Complex, 

Pashan, Pune in collaboration with M/S SAMEER, Mumbai and IITM, Pune. The instrument is 
capable of recording upper air temperature up to 3 Km and upper wind up to 9 km above sea 
level. The performance of the instrument is being monitored. 
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1.2.3      Radar 
 

(i) Cyclone Detection Radars 
 
There are 11 Nos. of S-band Cyclone Detection Radar (CDR) Stations viz. Kolkata, 

Paradip, Visakhapatnam, Machilipatnam, Chennai, Sri Harikota, Karaikal, Kochi, Goa, Mumbai 
and Bhuj (Fig. 1.4). Out of these 11 stations, 6 stations (except Chennai, Kolkata, Sriharikota, 
Visakhapatnam and Machilipatnam) are using conventional S-band radars. Four number of S-
Band Doppler Weather Radars (Meteor 1500S) imported from M/S Gematronik Germany have 
been installed, commissioned and made operational at Chennai, Kolkata, Machilipatnam and 
Visakhapatnam respectively with effect from 22.2.2002, 29.1.2003, 8.12.2004 and 27.7.2006 
respectively. One indigenous Doppler Weather Radar developed by Indian Space Research 
Organisation (ISRO) under IMD-ISRO collaboration has been installed and made operational at 
SHAR Centre, Sri Harikota (Andhra Pradesh) with effect from 9 April, 2004.  

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Fig. 1.4   S-band conventional cyclone detection radar and Doppler Weather Radar    

    network   
 

It is also planned to replace the remaining existing old conventional CDRs by the state 
of Art S-Band Doppler Weather Radar in a phased manner. Doppler Weather Radars (DWR) 
provide vital information on radial velocity within a tropical cyclone which is not available in 
conventional radar. A conventional radar provides information on reflectivity and range only, 
whereas a DWR provides velocity and spectral width data along with various meteorological, 
hydrological and aviation products which are very useful for forecasters in estimating the 
storm's center, its intensity and predicting its future movement. The DWR generates these 
products through a variety of software algorithms. S-band conventional radars and DWR 
network  in India is shown in Fig. 1.4. 

 
(ii)  Storm Detection Radars and wind finding Radars 
 

There are at present 9 X-Band radars working on 3 cm. wavelength for the purpose of 
storm detection. These are located at Kolkata, Chennai, Guwahati, Ranchi, Delhi, Lucknow, 
Mumbai, Nagpur and Agartala airports (Fig. 1.5). Also, there are two S-Band radars working on 
10 cm. wavelength at Sriganganagar and Jaisalmer for warning against convective clouds and 
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thunder storm formation and one S-Band radar at Mausam Bhawan, Delhi for testing/training 
purpose. 

 

 
                                 Fig. 1.5   X-band or storm detection radar network  

 
 

There are 9 X-Band Wind Finding Radars working on 3 cm wavelength at Bhubaneswar, 
Goa, Mangalore, Visakhapatnam, Bhopal, Karaikal, Machilipatnam, Patna and 
Thiruvananthapuram. 
 
 

There are 8 X-Band radars working on 3 cm wavelength which are used for Weather 
Cum Wind finding purpose. These radars are installed at Ahmedabad, Bangalore, Mohanbari, 
Chennai, Hyderabad, Delhi (HQ), Patiala and Srinagar.  
 

Ten X-Band radars (at Ahmedabad, Goa, Mangalore, Chennai, Visakhapatnam, 
Bhubaneshwar, Kolkata, Guwahati, Ranchi & Bangalore) out of 26 X-Band Radars mentioned 
above have been replaced by latest digital technology based EEC Radars. These radars have 
the facility of computer controlled operation with presentation of wind profile and display of 
reflectivity of clouds. 
 
1.2.4 Satellite Monitoring 
 

India has launched Geo-stationary Satellite METSAT, now named KALPANA-I, on 
September 2002 purely for meteorological applications. It is positioned over the equator at 740 
E. Another Geostationary satellite under INSAT series (INSAT-3A) was launched in April 2003 
with the meteorological payloads identical to those of INSAT-2E which became operational 
since May 2003. It is positioned over the equator at 93.50 E. Both these satellites provide 
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imageries in visible (VIS), Infrared (IR) and Water Vapour (WV) channels. In addition INSAT-3A 
is also equipped with Charged Coupled Device (CCD) cameras capable of providing imageries 
in VIS, Near IR (NIR) and Short-Wave IR (SWIR) channels with greater resolution. 

During cyclone situation, data from KALPANA-1 are processed at hourly intervals to 
assess the location and intensity of cyclonic disturbances out at sea. Similar processing of data 
from INSAT-3A is done at 3-hourly intervals. 

In addition to above, the following products are also generated on operational mode and 
posted in website of IMD. 

ü Outgoing Long wave Radiation (OLR) 
ü Quantitative Precipitation Estimates (QPE) 
ü Sea Surface Temperatures (SST) 
ü Cloud Motion Vector (CMV) in 3 levels 
ü Water Vapour Wind Vector, (WVWV) 
ü Isotherm analysis on Enhanced infrared images. 

 
1.2.5  Meteorological Data Dissemination 
 
 IMD transmits processed imagery, meteorological and facsimile weather charts to field 
forecasting offices distributed over the country using the Meteorological Data Dissemination 
(MDD) facility, through INSAT in broadcast mode. The bulletins providing description of the 
cloud organization and coverage are also sent as advisory to forecasting offices every synoptic 
hour. When cyclones are detected in satellite imagery, these bulletins are sent every hour. 
Such advisories are also transmitted to the neighbouring countries. 

Processed satellite imagery, analyzed weather charts and conventional synoptic data 
are up-linked to the satellite in C-band. Satellite broadcasts these data to MDD receiving 
stations in S-band. MDD receiving stations analyse weather imagery and other data to generate 
required forecast. The processing system is also being used for generating analogue type of 
cloud imagery data which are transmitted through INSAT-3C to field stations using S-band 
broadcast capability of the satellite alongwith other conventional meteorological data and fax 
charts. There are about 33 MDD receiving stations in the country being operated by different 
agencies. Two MDD receiving stations are also operating in neighbouring countries at Sri 
Lanka and Male. In general, the processed images are sent to these stations every hour during 
cyclone periods. These stations are receiving direct broadcast of cloud imagery, weather 
facsimile charts and meteorological data on an operational basis. The frequency of 
transmission from ground to satellite (uplink) is 5899.225 MHz and that of downlink is 2599.225 
MHz. 
 
1.3 ANALYSIS  
 

The analysis of synoptic observations is performed four times daily at 00, 06, 12, and 18 
UTC. During cyclone period, synoptic charts are prepared and analysed every three hour to 
monitor the tropical cyclones over the north Indian Ocean.  

Cloud imageries from Geostationary Meteorological Satellites INSAT-3A and METSAT 
(KALPANA-1) are the main sources of information for the analysis of tropical cyclones over the 
data-sparse region of north Indian Ocean. Data from ocean buoys also provide vital 
information. Ship observations are also used critically during the cyclonic disturbance period.  

The direction and speed of the movement of a tropical cyclone are determined primarily 
from the three hourly displacement vectors of the centre of the system and by analyzing 
satellite imageries. When the system comes closer to the coastline, the system location and 
intensity are determined based on hourly observations from Cyclone Detection Radar and 
Doppler Weather Radar stations as well as coastal observatories. The AWS stations along 
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coast are also very useful as they provide hourly observations on real time basis. The water 
vapour derived wind vector and cloud motion vectors in addition to the conventional wind 
vectors observed by Radio Wind (RW) instruments are very useful for monitoring and prediction 
of cyclonic disturbances especially over the sea region. 

1.4 PREDICTION SYSTEM IN OPERATIONAL USE DURING THE     YEAR 2007 

(a) Quasi-Lagrangian Model (QLM) 

          
The QLM, a multilevel fine-mesh primitive equation model with a horizontal resolution of 

40 km and 16 sigma levels in the vertical, is being used for tropical cyclone track prediction in 
IMD. The integration domain consists of 111x111 grid points centred over the initial position of 
the cyclone. The model includes parameterization of basic physical and dynamical processes 
associated with the development and movement of a tropical cyclone. The two special 
attributes of the QLM are: (i) merging of an idealized vortex into the initial analysis to represent 
a storm in the QLM initial state and (ii) imposition of a steering current over the vortex area with 
the use of a dipole. The initial fields and lateral boundary conditions are derived based on 
global model (T-80 and T254) forecasts obtained online from the National Centre for Medium 
Range Weather Forecasting (NCMRWF), India. The model is run twice a day based on 00 UTC 
and 12 UTC initial conditions to provide 6 hourly track forecasts valid up to 72 hours. The track 
forecast products are disseminated as a World Weather Watch (WWW) activity of RSMC, New 
Delhi.  
 
 (b) Limited Area Model (LAM) 
 
            The operational forecasting system known as Limited Area Forecast System (LAFS), is 
a complete system consisting of data decoding and quality control procedures, 3-D multivariate 
optimum interpolation scheme for objective analysis and a semi-implicit semi-Lagrangian 
multi-layer primitive equation model. The model is run twice a day based on 00 UTC and 12 
UTC observations.  The horizontal resolution of the model is 0.750x0.750 lat. / long. With 16 
sigma levels in the vertical. First guess and boundary conditions for running the LAFS are 
obtained online from global forecast model being operated by the NCMRWF. During cyclone 
situation, the model is run by including Holland vortex scheme. The forecast products are 
disseminated as a WWW activity of RSMC, New Delhi.  
 
(c)  Non-hydrostatic Meso-scale Model MM-5 (Version 3.6) 
 
     The non-hydrostatic model MM-5 is being run on operational basis daily once based on 00 
UTC initial conditions for the forecast upto 72 hours. The horizontal resolution of the model is 
45 km with 23 sigma levels in the vertical. The domain of integration covers the area between 
lat. 25.0o S to 45.0o N and long. 30o E to 120.0o E. National Centre for Environmental Prediction 
(NCEP) analysis and six hourly forecasts are used as initial and boundary conditions to run the 
model. During cyclone situations, the model is run by including Holland vortex scheme. The 
forecast products are disseminated as a WWW activity of RSMC, New Delhi. 
 
(d)  Storm Surge Model 
           
        For the operational storm surge prediction, IMD uses both nomograms developed by IMD 
and Dynamical Storm Surge Model developed by Indian Institute of Technology (IIT), Delhi. The 
nomograms are based on the numerical solution to the hydrodynamical equations governing 
motion of the Sea.  The nomograms are prepared relating peak surge with various parameters 
such as pressure drop, radius of maximum wind, vector motion of the cyclone and offshore 
bathymetry. The dynamical model of IIT Delhi is fully non-linear and is forced by wind stress 
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and quadratic bottom friction following the method of numerical solution to the vertically 
integrated mass continuity and momentum equations. The updated version of the model 
currently in operational use covers an analysis area lying between lat. 2.00 N and 22.250 N and 
long. 65.00 E & 100.00 E. The method uses a conditionally stable semi-implicit finite difference 
stair step scheme with staggered grid for numerical solution of the model equation. The bottom 
stress is computed from the depth-integrated current using conventional quadratic equation. 
The bathymetry of the model is derived from Naval Hydrographic charts applying cubic spline 
technique. 
 
1.5  PRODUCTS GENERATED BY RSMC, NEW DELHI 
 

RSMC, New Delhi prepares and disseminates the following RSMC bulletins. 
  
(I)        Tropical Weather Outlook 

 

Tropical Weather Outlook is issued daily at 0600 UTC in normal weather for use of the 
member countries of WMO/ESCAP Panel. This contains description of synoptic systems over 
north Indian Ocean along with information on significant cloud systems as seen in satellite 
imageries and ridge line at 200 hPa level over Indian region. In addition, a special weather 
outlook is issued at 1700 UTC when a tropical depression lies over north Indian Ocean.  

 
 (ii)   Tropical Cyclone Advisories 

 
Tropical cyclone advisories are issued at 3 hourly intervals based on 00, 03, 06, 09, 12, 

15, 18 and 21 UTC observations. The time of issue is HH+03 hrs. These bulletins contain the 
current position and intensity, central pressure of the cyclone, description of satellite cloud 
imagery, expected direction and speed of movement, forecast of winds, squally weather and 
state of the sea in and around the system. Tropical cyclone advisories are transmitted to panel 
member Countries through global telecommunication system (GTS) and are also made 
available on real time basis through internet at IMD's website: http://www.imd.ernet.in and 
http://www.imd.gov.in. RSMC, New Delhi can also be contacted through e-mail 
(cwdhq@imdmail.gov.in) for any real time information on  cyclonic disturbances over north India 
Ocean. 
 
(iii)  Global Maritime Distress Safety System (GMDSS) 

 

Under Global Maritime Distress Safety System (GMDSS) scheme, India has been 
designated as one of the 16 services in the world for issuing sea area bulletins for broadcast 
through GMDSS for MET AREA VIII (N), which covers a large portion of north Indian Ocean. As 
a routine, two GMDSS bulletins are issued at 0900 and 1800 UTC. During cyclonic situations, 
additional bulletins (up to 4) are issued for GMDSS broadcast. In addition, coastal weather and 
warning bulletins are also issued for broadcast through NAVTEX transmitting stations located at 
Mumbai and Chennai. 

(iv)    Tropical Cyclone Advisories for Aviation 

 

Tropical Cyclone Advisories for aviation are issued for international aviation as soon as 
any disturbance over the north Indian Ocean attains or likely to attain the intensity of cyclonic 
storm (sustained surface wind speed Ó 34 knots) within next six hours. These bulletins are 
issued at six hourly intervals based on 00, 06, 12, 18 UTC synoptic charts and the time of issue 
is HH+03 hrs. These bulletins contains present location  of cyclone in lat./long., max sustained 

http://www.imd.ernet.in/
http://www.imd.gov.in/
mailto:cwdhq@imdmail.gov.in
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surface wind (in knots), direction of past movement and estimated central pressure, forecast 
position in  Lat./Long and forecast winds in knots valid at HH+12, HH+18 and HH+24 hrs in 
coded form. The tropical cyclone advisories are transmitted on real time basis through GTS and 
AFTN channels to designated International Airports of the region prescribed by ICAO. 

 

(V)   Bulletin for Indian coasts 

  

These bulletins are issued on every three hourly interval based on the standard 8 
synoptic observations at 00, 03, 06, 09, 12, 15, 18 and 21 UTC when the system intensifies into 
a cyclonic storm over north Indian Ocean. This bulletin contains present status of the cyclone 
i.e. location, intensity; past movement and forecast intensity & movement, likely landfall point 
and time and likely adverse weather including heavy rain, gale wind & storm surge. Expected 
damage and action suggested are also included in the bulletins. This bulletin is completely 
meant for national users and these are disseminated through various modes of communication 
including All India Radio, Telephone/Fax, Print and electronic media. It is also posted on 
cyclone page of IMD website. 

 

1.6 CYCLONE WARNING DISSEMINATION SYSTEM 
 
 In addition to the conventional network, for quick dissemination of warning against 
impending disaster from approaching cyclones, IMD has installed specially designed receivers 
within the vulnerable coastal areas for transmission of warnings to the concerned officials and 
people using broadcast capacity of INSAT satellite. This is a direct broadcast service of cyclone 
warning in the regional languages meant for the areas affected or likely to be affected by the 
cyclone. There are 352 cyclone warning dissemination system (CWDS) stations along the 
Indian coast; out of these 100 digital CWDS are located along Andhra coast. The IMDôs Area 
Cyclone Warning Centres (ACWCs) at Chennai, Mumbai and Kolkata and Cyclone Warning 
Centre (CWCs) at Bhubaneswar, Visakhapatnam and Ahmedabad are responsible for 
originating and disseminating the cyclone warnings through CWDS. The bulletins are generated 
and transmitted every hour. The cyclone warning bulletin is up-linked to the INSAT in C band. 
For this service, the frequency of transmission from ground to satellite (uplink) is 5859.225 MHz 
and downlink is at 2559.225 MHz. The warning is selective and will be received only by the 
affected or likely to be affected stations. The service is unique in the world and helps the public 
in general and the administration, in particular, during the cyclone season.  It is a very useful 
system and has saved millions of lives and enormous amount of property from the fury of 
cyclones. The digital CWDS have shown good results and working satisfactorily. 
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CHAPTER ïII 
 
 CYCLONIC ACTIVITIES OVER NORTH INDIAN OCEAN DURING 2007 
 

The year-2007 was a year of near normal cyclonic activity over north Indian Ocean. The 
basin witnessed the formation of twelve cyclonic disturbances (Table 2.1) against a normal of fifteen. 
Out of twelve disturbances, five intensified upto the intensity of deep depressions and two into 
cyclonic storms and one each into very severe cyclonic storm and super cyclonic storm. Tracks of 
the cyclonic disturbances formed over north Indian Ocean during 2007 are shown in Fig. 2.1. 

Two cyclonic storms, including a super cyclonic storm ñGONUò, and one deep depression 
formed over the Arabian Sea. However, this deep depression dissipated over the sea itself. The Bay 
of Bengal witnessed the formation of one very severe cyclonic storm, one cyclonic storm, four deep 
depressions and three depressions during the year.  The brief synopses of the cyclonic storms are 
given below: 

 
(a) Cyclonic storm "AKASH" over the Bay of Bengal during 13-15 May, 2007 

 
  During the onset phase of southwest monsoon, a low pressure area formed over south 
Andaman Sea on 11 May, 2007. It concentrated into a depression over eastcentral Bay of Bengal on 
13 May and into a cyclonic storm "AKASH" on 14 May. The cyclonic storm continued to move in a 
north-northeasterly direction under the influence of upper tropospheric trough in westerlies and 
crossed south Bangladesh coast, close to south of Cox's Bazar between 2200 and 2300 UTC of 14 
May. After crossing the coast, system weakened gradually and continued to move in the same 
direction. The system caused heavy rainfall over Myanmar, Bangladesh and northeastern states of 
India. 
 
(b) Super Cyclonic storm ñGONUò over the Arabian Sea during 01-07 June, 2007 
 

A low pressure area developed over eastcentral Arabian Sea on 31 May 2007. It 
concentrated into a depression over the same area and then into a cyclonic storm ñGONUò at 1200 
UTC of 1 June. Thereafter, it moved in a north-northwesterly direction and intensified into a severe 
cyclonic storm at 0300 UTC of 3 June. It intensified into a very severe cyclonic storm at 1800 UTC of 
3 June. The satellite imagery showed open eye at 0600 UTC of 4 June 2007. It intensified into a 
super cyclonic storm (T6.5) at 1500 UTC of 4 June. Thereafter, it moved in a west-northwesterly 
direction and started weakening gradually due to relatively colder sea surface temperature and 
increasing vertical wind shear. It crossed Oman coast as a very severe cyclonic storm around 0300 
UTC of 6 June. After crossing Oman coast, it emerged into the Gulf of Oman, weakened gradually 
and moved in a north-northwesterly direction. It made second landfall over Iran coast near long. 
58.50 E between 0300 and 0400 UTC of 7 June 2007 as a Cyclonic Storm.  The system caused loss 
of life and property in Oman and Iran due to heavy rainfall, strong winds and storm surge.  
 
(c) Cyclonic Storm ñYEMYINò over the Arabian Sea during 25-26 June, 2007 
   
  The remnant of a deep depression which developed over westcentral Bay of Bengal on 
21 June, 2007 and moved west-northwestwards across south India during 22-23 June and 
emerged into Arabian Sea as a low pressure area, concentrated into a depression  over 
northeast Arabian Sea at 0300 UTC of 25 June. The depression further intensified into a deep 
depression at 1200 UTC of the same day and into a Cyclonic Storm ñYEMYINò, at 2100 UTC 
of the same day. It moved in a northwesterly direction and crossed Pakistan coast near 
longitude 64.00 E between 0200 and 0300 UTC of 26 June.  The cyclonic storm ñYEMYINò 
caused extensive damage over south Pakistan due to heavy rain and strong winds. 
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(d)   Very Severe Cyclonic Storm ñSIDRò over the Bay of Bengal during 11-16 November, 
2007  

 
 An upper air cyclonic circulation lay over southeast Bay of Bengal and adjoining area of 
south Andaman Sea during 8-10 November, 2007. Initially moderate upper-level wind shear 
inhibited organisation of the system, while strong diffluence aloft aided in developing 
convection. During this period, easterly wave was also active and vertical wind shear 
decreased significantly as the circulation became better defined. Under the influence of these 
factors, a low pressure area formed at 0300 UTC of 11 November over southeast Bay of 
Bengal and neighbourhood. It concentrated into a depression and subsequently into a deep 
depression on the same day. Moving in a northwesterly direction, it intensified into cyclonic 
storm ñSIDRò and lay centred at 0300 UTC of 12 November, about 220 km southwest of Port 
Blair. It further concentrated into severe cyclonic storm at 1200 UTC and very severe cyclonic 
storm at 1800 UTC, while moving in a north-northwesterly direction. It continued to move in 
north-northwesterly direction till 0000 UTC of 13th. It then moved in a northerly direction and lay 
centred at 0300 UTC of 15 November near lat 18.00 N & long. 89.00 E, about 530 km south of 
Kolkata. The system then moved rapidly and  lay centred at 1200 UTC of 15 November near 
lat. 21.00 N and long. 89.00 E, about 200 km south-southeast of Kolkata. It then started to  move 
north- northeastwards and crossed west Bangladesh coast around 1700 UTC  near longitude 
89.80 E and lay centred at 1800 UTC near lat. 22.50 N and long 90.50 E, about 100 km south of 
Dhaka, Bangladesh. It weakened rapidly into a cyclonic storm, while moving northeastwards. It 
further weakened into a depression and lay centred at 0300 UTC of 16 November, about 50 km 
north of Agartala. It lay as well marked low pressure area over northeastern states at 1200 UTC 
of 16 November and became unimportant at 1500 UTC of the same day. 
 

RSMC, New Delhi mobilized all its resources, both technical and human, to track these 
tropical disturbances that formed over the north Indian Ocean and issued timely advisories to 
WMO / ESCAP Panel countries and to the national agencies. 
 

Some of the characteristic features of these cyclonic disturbances are given in (Table 
2.2). The statistical data pertaining to the monthly frequencies, total life time (days), frequency 
distribution (intensity-wise and basin-wise) are given in (Table 2.3). The detailed characteristics 
of these disturbances are presented and discussed in Sec. 2.1 to 2.12. Comprehensive 
information on tropical cyclone activity over the north Indian Ocean for last eleven years is 
given in (Table 2.4). 
 
Salient features: 
 
ǒ Four cyclonic storms including one super cyclonic storm (GONU), one very severe 

cyclonic storm (SIDR) and two cyclonic storms (AKASH and YEMYIN) formed over 
north Indian ocean during 2007. However, none of the cyclonic storms had landfall over 
the Indian coast. 

ǒ The first ever super cyclonic storm developed over the Arabian Sea as per recorded 
history of IMD.  

¶ The super cyclonic storm, GONU made landfall over Iran with cyclonic storm intensity 
and caused loss of 23 lives and the properties worth $2.5 million. This was the second 
landfalling cyclonic storm over Iran after 4th June 1898.  
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Table 2.1 
 

Cyclonic disturbances formed over north Indian Ocean during 2007 
 

1. 
Depression over Andaman Sea and adjoining eastcentral Bay of Bengal during 3-
5 May, 2007 

2. 
Cyclonic storm "AKASH" over the  Bay of Bengal during 13-15 May, 2007 
 

3. 
Super cyclonic storm ñGONUò over the Arabian Sea during 01-07 June, 2007 
 

4. 
Deep depression over the  Bay of Bengal during 21-23 June, 2007 
 

5. 
Cyclonic storm ñYEMYINò over the Arabian Sea during 25-26 June, 2007 
 

6. 
Deep depression over the Bay of Bengal during 28-30 June,  2007 
 

7. 
Deep Depression over the Bay of Bengal during 04-09 July,  2007 
 

8. 
Deep depression over the Bay of Bengal during 5-7 August, 2007 
 

9. 
Depression  over the Bay of Bengal during 21-24 September,  2007 
 

10. 
Depression over the Bay of Bengal during 27-29 October,  2007 
 

11. 
Deep depression over the Arabian Sea during 27 October to 2 November,  2007 
 

12. 
Very severe cyclonic storm ñSIDRò over the Bay of Bengal during 11-16 
November,  2007 
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Table 2.2 

 Some Characteristic features of cyclonic disturbances formed over north Indian Ocean and 
adjoining region during 2007 

Cyclonic Storm 
/ Depression 

Date, Time 
& Lat.(0N)/ 
Long. (0E) 
of genesis 

Date, Time 
(UTC) place of 
landfall/ 
dissipation 

Estimated 
lowest central 
pressure, Date 
&Time (UTC) & 
lat.oN / long.oE 

Estimated 
Maximum 
wind speed 
(kt), Date & 
Time 

Max.  
T. No. 
Attained 
 

Depression 
over the Bay of 
Bengal,3-5 May  
  

 03 May, 
1200 UTC 
near 
13.5/93.0 
 

 Crossed 
Arakan Coast 
near 
16.30N/94.50E 
between 0100 
& 0300 UTC of 
05 May 

998 hPa at 
1200 UTC of 
03 May near 
13.5/93.0 

25 kt at 
1200 UTC of 
05 May 

 

 

T 1.5 

Cyclonic Storm  
ñAKASHò over 
the Bay of 
Bengal  13-15 
May 
 

13 May , 
0300 UTC 
near 
15.0/90.5 

Crossed 
Bangladesh  
Coast close to 
south of Coxôs 
Bazar near 
21.2/92.2 
between 2200 
& 2300  UTC of 
14 May  

 990 hPa at 
0300 UTC of 14 
May  near 
16.5/91.0 

45 kt at 
0600 UTC of 
14 May  
 

 

 

T 3.0 

Super Cyclonic 
Storm ñGONUò 
over the Arabian 
sea  01-07 June 
 
 

01 June, 
1800 UTC 
near 
15.0 /68.0 

Crossed 
Makaran Coast 
as cyclonic 
storm near 
long. 58.00E  
between 0300 
and 0400 UTC 
of 07June  

920 hPa at 
1500 UTC of 
04 June  near 
20.0/64.0 

127 kt at 
1500 UTC of 
04 June 

 

 

T 6.5 

Deep 
Depression 
over the Bay of 
Bengal 
21-23 June  
 

21June , 
0300 UTC 
near 
15.5/86.0 

Crossed   north 
Andhra 
Pradesh coast 
north of 
Machilipatnam 
between 0100 
and 0300 UTC  
of 22 June  

988 hPa at 
1200 UTC of 
21 June  near 
16.0/84.0 

30 kt at 
1200 UTC of 
21 June  

 

 

T 2.0 

Cyclonic Storm 
ñYEMYINò over 
Bay of Bengal  
25-26 June 

 25 June , 
0300 UTC 
near 
23.5 /67.5 

Crossed 
Pakistan coast 
near 25.5/64.0 
between 0200-
0300 UTC of 26 
June  

986 hPa at 
2100 UTC of 
 25 June  
Near 23.5/66.0 

35 kt at 
2100 UTC of 
 25 June  

 

 2.5 
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Deep 
Depression 
over the Bay of 
Bengal  
28-30 June  
 
 

28 June , 
0000 UTC 
near 
18.5/ 87.0 

Crossed  
Orissa coast 
near Puri  
between 0000-
0100 UTC of 29 
June  

986 hPa at 
0600 UTC of 
28 June  
Near 18.5/ 87.0 

30 kt at 
0300 UTC of   
28 June.  

 

T 2.0 

Deep 
Depression 
over the Bay of 
Bengal,  
04-09 July  

04 July  
0300 UTC 
near 
22.0 / 89.5 

 
         
          * 

988 hPa at 
0600 UTC of 
05 July  
Near 23.0/88.0 

30 kt at 
1200 UTC of 
05 July.  

 

** 

Deep 
Depression 
over the Bay of 
Bengal  
05-07 August  

05 August , 
0000 UTC 
near 
20.0/88.5 

Crossed  orissa 
coast between 
Chandbali and 
Paradip, 
between 0100 
and 0200 UTC 
of  06 August.  

984 hPa at 
2100 UTC of 
05 August 
Near 
20.5/87.5 

30 kt at 
1800 UTC of 
05 August 

 

T 2.0 

Depression 
over the  Bay of 
Bengal   
21-24 
September 

21 
September  
1200 UTC 
near 
18.0/ 86.5 

Crossed orissa 
coast near Puri 
between 1300-
1400 UTC of 22 
September.          

990 hPa at 
 0900 UTC of 23 
September  near  
21.0/82.5 

25 kt at 
1200 UTC of 
21 
September. 

 

 

T 1.5 

Depression 
over the Bay of 
Bengal  
27-29 October  

27 October, 
1800 UTC 
near 
11.5/85.5 

Dissipated over 
the west central 
Bay of Bengal. 
 

1004 hPa at 
0300 UTC of 
 28 October, 
Near 
11.5/84.5 

25 kt at 
1800 UTC of 
27 October. 

 
T 1.5 

Deep 
Depression 
over the Arabian 
sea  
27 Oct.-2 Nov. 

 
27 October , 
1800 UTC 
near 
10.5/66.5 

 
Dissipated over 
the west central 
Arabian Sea. 
 
 

1000 hPa at 
0000 UTC of 
31 October, 
Near 11.5/65.5 

30 kt at 
0300 UTC of 
28 October.  

 

T 2.0 

Very Severe 
Cyclonic Storm 
ñSIDRò over the 
Bay of Bengal 
11-16 November  

11 
November 
0900 UTC 
near 
10.0/92.0 

Crossed 
Bangladesh 
coast around 
1700 UTC of 15 
November near 
89.8. 0E 

944 hPa at 0300 
UTC of 15  
November, near 
18.0/89.0 

115 kt at  
0300 UTC of 
15 November.    

 
T 6.0 

 
*   : The system formed over Bangladesh coast  
** : The system attained the maximum intensity (deep   depression) over land area. 
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Table 2.3 
 

Statistical data relating to cyclonic disturbances over the north Indian 
Ocean during 2007 

 

A) Monthly frequencies and total lifetime of cyclonic disturbances (CI ² 1.5) 

S.No Type 
Ja
n 

Fe
b 

Mar 
Ap
r 

May 
Ju
n 

Jul 
Au
g 

Se
p 

Oc
t 

No
v 

De
c 

Life  
Time 
in   
(Days) 

1. D     ª    ª ª   13.25 

2. 
DD 
 

     
ª 

ª 
ª ª  ª   11.88 

3. CS     
ª 
 

ª       1.88 

4. SCS      
 
 

      0.88 

5. VSCS           
ª 
 

 5.75 

6. SuCS      
ª 
 

      0.25 

  ª Peak intensity of the system 
 
 
B) Frequency distribution of cyclonic disturbances of different intensities based   on 

satellite assessment. 

CI  No. 

 

²1.5 ²2.0 ²2.5 ²3.0 ²4.0 ²5.0 ²6.0 

 

²7.0 
 

No. of disturbances 
 
12 
 

9 4 3 2 2 2 - 

 
 
C) Basin-wise distribution of cyclonic disturbances 
 

Basin Number of cyclonic disturbances 

Bay of Bengal 9 

Arabian Sea 3 

Land depression -- 
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Table 2.4 

 
Cyclonic disturbances formed over north Indian Ocean and land areas of India 

during 1997-2007 
 

    Year Basin D DD CS SCS 
 
VSCS 

 

 
SuCS 
 

Total 

1997 
BOB 1 4 1 1 1 -- 8 

ARB 1 -- -- -- -- -- 1 

1998 
BOB -- 3 -- 1 2 -- 6 

ARB -- 1 1 1 1 -- 4 

1999 
BOB 1 3 1 -- 1 1 7  

ARB -- -- -- -- 1 -- 1 

2000 
BOB 1 -- 3 -- 2 -- 6 

 ARB -- -- -- -- -- -- - 
 

2001 
BOB 2 -- 1 -- -- -- 3 

 ARB -- -- 2 -- 1 -- 3 
 

2002 
BOB 1 1 2 1 -- -- 5 

 ARB -- -- 1 -- -- -- 1 
 

2003 
BOB 2 2 -- 1 1 -- 6 

 ARB -- -- -- 1 -- -- 1 

2004 

BOB 2 -- -- -- 1 -- 3 

ARB -- 2 -- 3 -- -- 5 

LAND 2 -- -- -- -- -- 2 

2005 

BOB 2 3 4 -- -- -- 9 

ARB 2 -- -- -- -- -- 2 

LAND 1 -- -- -- -- -- 1 

2006 

BOB 5 2 1 -- 1 -- 9 

ARB -- 1 -- 1 -- -- 2 

LAND 1 -- -- -- -- -- 1 

2007 
BOB 3 4 1 -- 1 -- 9 

ARB -- 1 1 -- -- 1 3 

    
D: Depression               DD: Deep Depression,          CS: Cyclonic Storm 
SCS: Severe Cyclonic Storm     VSCS: Very Severe Cyclonic Storm 
SuCS: super Cyclonic Storm 
BOB: Bay of Bengal      ARB: Arabian Sea  
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2.1   Depression over Andaman Sea and adjoining east central Bay of Bengal during 
        3-5  May, 2007 

 
 Convective activity during the first week of May increased considerably over south 

Andaman Sea and south Bay of Bengal. As a result a low pressure area formed over south 
Andaman Sea on 2 May 2007. It became well marked at 0300 UTC of 3 May and persisted over 
the same area. It concentrated into a depression and lay centred at 1200 UTC of 3 May over 
south Andaman near lat 13.50 N and Long. 93.00 E, about 200 km north of Port Blair (Fig 2.1). 
Satellite imagery showed weak and curved convective bands around the system. The depression 
started to move slightly northeastwards till 1800 UTC of 3 May and then moved northwards till 
1800 UTC of 4 May. As the system then came under the influence of upper tropospheric 
westerlies, it moved northeastwards and crossed Arakan coast near lat.16.3 and long. 94.5. 
Between 0100 & 0300 UTC of 5 May.  It was seen over central Myanmar as a low pressure area 
at 0900 UTC of the same day. During the depression period, wind shear over the Bay of Bengal 
was about 15-18 m/s, which did not support the system for its intensification. The system 
throughout its life span moved with an average speed of 7 kmph. 
   

The best track and other parameters are given in Table 2.1.1. A few KALPANA-1 cloud 
imageries of the system are shown in Fig. 2.1.1 (a-b).  
 
Rainfall  Realised: 
 

Fairly widespread rainfall occurred over Andaman and Nicobar island on 4 & 5 May, 
2007 with isolated heavy falls on 5th. The chief amount of rainfall (in cm) over these islands is 
given below: 

 
3 May 2007 
 
Nancowrie, Hut Bay, Port Blair and Long Island -2 each, Mayabander-1. 
 
4 May 2007 
 
Hut Bay-4, Mayabander-3,  Nancowrie-2, Carnicobar-1. 
 
5 May 2007 
  
Mayabander-7, Hut Bay-3, Long Island,  Port Blair each Nancowrie-2 each. 
  
Damage Reported: Nil 
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Table 2.1.1 
Best track positions and other parameters of the Bay of Bengal Depression  

during 3-5 May, 2007 
 
Date Time 

(UTC) 
Centre lat.

0
 

N/ long.
 0
 E 

C.I. 
NO. 

Estimated 
Central 
Pressure 
(hPa) 

Estimated 
Maximum 
Sustained 
Surface 
Wind (kt) 

Estimated 
Pressure 
drop at 
the 
Centre 
(hPa) 

Grade 

03-05-2007 1200 13.5/93.0 1.5 998 25 4 D 

1500 13.5/93.0 1.5 998 25 4 D 

1800 13.5/93.5 1.5 998 25 4 D 

2100 14.0/93.5 1.5 1000 25 4 D 

04-05-2007 0000 14.0/93.5 1.5 1000 25 4 D 

0300 14.5/93.5 1.5 998 25 4 D 

0600 15.0/93.5 1.5 998 25 4 D 

0900 15.0/93.5 1.5 998 25 4 D 

1200 15.5/93.5 1.5 998 25 4 D 

1500 15.5/93.5 1.5 998 25 4 D 

1800 15.5/93.5 1.5 998 25 4 D 

2100 16.0/94.0 1.5 1000 25 4 D 

05-05-2007 System crossed Arakan coast near lat.16.3
0 

N/ Long.94.5
0 

E between 0100 and 0300 
UTC of  5 May, 2007 
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Fig 2.1.1 (a) Satellite KALPANA-1 imagery at 0900 UTC of 3 May, 2007 showing curved band 

pattern, and (b) Satellite Imagery at 0600 UTC of 4 May showing shear pattern of cloud 
elongated from southwest to northeast. 

 
 
 
 
 
 

(a) 

(b) 
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2.2        Cyclonic storm "AKASH" over the Bay of Bengal during 13-15 May 2007. 

 
During the onset phase of southwest monsoon, a low pressure area formed over south 

Andaman Sea at 0300 UTC of 11 May 2007. It became well marked at 1200 UTC of 12 May, while 
shifting northward. It intensified into a depression over eastcentral Bay of Bengal and lay centred at 
0300 UTC of 13 May near lat 15.00 N and Long. 90.50 E, about 400 km northwest of Port Blair. 
Moving in a northerly direction, it further intensified into a deep depression at 2100 UTC of same day 
and lay centred near lat. 16.00 N and long 90.50 E. On 14 May 2007, the system came under the 
influence of upper tropospheric westerlies. As a result, system moved in a north-northeasterly 
direction (Fig.2.2). However the satellite imageries showed a well organized cloud pattern as the 
system intensified into a cyclonic storm "Akash" and lay centred at 0300 UTC of 14 May near lat. 
16.50 N and long. 91.00 E. Satellite imagery at 0900 UTC of same day showed the associated cloud 
mass oriented from southwest to northeast with clear out low under the influence of the upper 
tropospheric westerly trough. Accordingly cyclonic storm continued to moved in a north-northeasterly 
direction and lay centred at 1200 UTC near lat. 19.00 N and long. 91.50 E. Moving in the same 
direction, it crossed south Bangladesh coast close to south of Cox's Bazar between 2200 and 2300 
UTC of 14 May. After crossing the coast, the system weakened gradually while moving north-
northeast wards.  It was seen as a low pressure area over Manipur, Mizoram and adjoining 
Bangladesh & Myanmar at 1200 UTC of 15 May and become less marked on 16 May, 2007.  
 
  The best track and other parameters are given in Table 2.2.1. A few KALPANA-1 cloud 
imageries of the system showing intensification and north-northeastward movement are shown in 
Fig. 2.2.1 (a-b). The wind at 850 hPa level over Indian region based on IMD MM5 model at 0000 
UTC of 13-15 May 2007 are shown in Fig. 2.2.2. The vertical wind shear between 200 and 850 hPa 
levels are shown in Fig. 2.2.3. 
 
Rainfall Realised:  
 
  Widespread rainfall was realised on 13 May over Andaman & Nicobar Islands and over 
northeastern states on 15 and 16 May. The chief amount of rainfall (in cm) are as follows. 
 
13 May 2007 
 
Mayabandar,  Long Island and Nancowrie-3 each, Carnicobar and Port Blair-2 each, Hut Bay-1. 
 
14 May 2007:  Manipur: imphal-5, Lengpui-3, Sabroom-3 
 
15 May 2007: Andaman and Nicobar Islands: Nancowrie-1,  
Assam & Meghalaya: Cheerapunji, Shillong- 5 each, Jorhat, Tezpur-3 each 
 
16 May 2007: Arunahal Pradesh: Miao and Passighat- 7 each, Tezu-4, Assam & Meghalaya: 
Karimganj-5, Khowang-4. 
 
Damage Reported (India):   NIL 
   (Myanmar):  People died         8 
    Home destroyed    537 
    Sittwe Township in Rakhine State  363 
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Table 2.2.1 
Best track positions and other parameters of the cyclonic storm ñAKASHò over the  

 Bay of Bengal during 13-15 May, 2007 
 

Date Time 
(UTC) 

Centre lat.0 
N/ long. 0 E 

C.I. 
NO. 

Estimated 
Central 
Pressure 
(hPa) 

Estimated 
Maximum 
Sustained 
Surface 
Wind (kt) 

Estimated 
Pressure 
drop at 
the 
Centre 
(hPa) 

Grade 

13-05-2007 0300 15.0/90.5 1.5 998 25 4 D 

0600 15.0/90.5 1.5 998 25 4 D 

0900 15.0/90.5 1.5 996 25 4 D 

1200 15.5/90.5 1.5 996 25 4 D 

1500 15.5/90.5 1.5 996 25 4 D 

1800 15.5/90.5 1.5 996 25 4 D 

2100 16.0/90.5 2.0 994 30 6 DD 

14-05-2007 0000 16,0/90.5 2.0 994 30 6 DD 

0300 16.5/91.0 2.5 990 35 8 CS 

0600 17.0/91.0 3.0 988 45 10 CS 

0900 18.0/91.5 3.0 988 45 10 CS 

1200 19.0/91.5 3.0 988 45 10 CS 

1500 19.5/91.5 3.0 988 45 10 CS 

1800 20.0/92.0 3.0 988 45 10 CS 

2100 21.0/92.0 3.0 988 45 10 CS 

15-05-2007 Cyclonic storm crossed south Bangladesh coast close to south of Coxôs 
Bazar near lat.21.20N/long.92.20 E between 2200-2300 UTC of 14 May. After 
crossing the coast, the system weakened into a depression at 0000 UTC of 
15 May, 2007 
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Fig 2.2.1 Satellite KALPANA-1 imageries at (a) 0600 UTC of 13 May, 2007 showing genesis of the 

cyclonic disturbance over eastcentral Bay of Bengal and (b) at 0600 UTC of 14 May 
showing well organized clouds in association with the deep depression.  

(a) 

(b) 
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Fig 2.2.1 Satellite KALPANA-1 imageries at (c) 0900 UTC of 14 May, 2007 showing dense cloud 

mass over southwest Myanmar and adjoining sea areas of Bay of Bengal and (d) 0600 
UTC of 15 May showing north-northeastward shifting of dense cloud mass due to 
movement of the system. 

 
 
 
 

(c) 

(d) 
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Fig. 2.2.2  850 hPa wind and geopotential at 0000 UTC of (a) 13, (b) 14 and (c)  
     15 May 2007 
 

(c) 

(b) 

(a) 
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                              (a) 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2.2.3:  Vertical Wind shear (kts) of horizontal winds at 00 UTC of (a) 13, (b) 14 and  (c)  

     15 May, 2007 
 
 
 
 
 
 
 
 
 
 
 
 

(b) 

(c) 
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2.3       Super cyclonic storm ñGONUò the over Arabian Sea during 01-07 June, 2007 
 
 

A low pressure area developed over eastcentral Arabian Sea in association with the 
prevailing surge in monsoon months. During this period there was favourable upper-level 
environment and warm sea with sea surface temperature of the order of 27-290C over the 
Arabian Sea. As a result, the system concentrated into a depression and lay centred at 1800 
UTC of 1 June over eastcentral Arabian Sea near lat. 15.00 N and long. 68.50 E (Fig. 2.1).  
Initially, the system moved in a westerly direction and concentrated into a deep depression at 
0300 UTC of 2 June and into a cyclonic storm ñGONUò at 0900 UTC and lay centred near lat. 
15.00 N and long. 67.00 E. Moving in a northwesterly direction, it further intensified into a severe 
cyclonic storm near 0000 UTC of 3 June and lay centred at 15.50 N and long. 66.50. The eye of 
the system was first visible at 0600 UTC of 4 June according to KALPANA imagery. At this time, 
the ridge in upper air was located at about 16.00 north over the storm region. Moving in a 
northwesterly direction it again intensified into a very severe cyclonic storm at 1800 UTC of 3 
June. The eye was raged within the central dense overcast (CDO). The system further 
intensified into a super cyclonic storm and lay centred at 1500 UTC of 4 June near lat 20.00 N 
and long. 64. 00 E, with the lowest estimated central pressure 920 hPa and pressure drop of 80 
hPa.  

 
The system maintained super cyclonic storm intensity for a short period and weakened 

into a very severe cyclonic storm at 2100 UTC of 4 June due to entrainment of dry and cold air 
and colder sea water over the region. Moving in a west-northwesterly direction, it crossed Oman 
coast as very severe cyclonic storm between 0300 and 0400 UTC of 6 June. The system 
emerged then into the Gulf of Oman, moved in a north-northwesterly direction and made 
second landfall over Iran coast near long. 58.50 E  between 0300 & 0400 UTC 7 June 2007 as a 
Cyclonic Storm. Moving in the same direction, it weakened gradually and it was seen a well 
marked low pressure area over Iran and neighbourhood on 8 June 2007. Throughout its life 
span, the upper air ridge line remained to the north of the system, as system move northward, 
simultaneously ridge line also shifted towards north. 

 
 The best track and other parameters of the system are given in Table 2.3.1. A few 

KALPANA-1 cloud imageries of the system showing genesis, intensification and decay of the 
system are given in Fig. 2.3.1 (a-g). The vertical wind shear is shown in Fig. 2.3.2 and upper 
winds are shown in Fig. 2.3.3.  
 
Weather Realised:  

 
Heavy to very heavy rainfall occurred over eastern coast of Oman, causing flooding and 

heavy damage. Gale winds with speed of 100 kmph was recorded at Muscat in Oman coast at 
the time of landfall.  
 
Damage Reported:  
Oman: 
 
People died  :   50 
People missing :   27 
People affected :   20,000 
Estimated Damage to the property : $4.2 billion 
Iran: Number of human deaths:  28, Loss of property:  $ 215 million. 
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Table-2.3.1 
Best track positions and other parameters of Super Cyclonic storm ñGONUò over the  

Arabian Sea during 01-07, June 2007 
 

Date Time 
(UTC) 

Centre lat.
0
 

N/ long.
 0
 E 

C.I. NO. Estimated 
Central 
Pressure 
(hPa) 

Estimated 
Maximum 
Sustained 
Surface 
Wind (kt) 

Estimated 
Pressure 
drop at the 
Centre 
(hPa) 

Grade 

01-06-2007 1800 15.0/68.0 1.5 1002 25 4 D 

2100 15.0/68.0 1.5 1002 25 4 D 

02-06-2007 0000 15.0/68.0 1.5 1002 25 4 D 

0300 15.0/67.5 2.0 1000 30 5 DD 

0900 15.0/67.0 2.5 998 35 8 CS 

1200 15.0/67.0 3.0 992 45 10 CS 

1500 15.0/67.0 3.0 992 45 10 CS 

1800 15.0/67.0 3.0 992 45 10 CS 

2100 15.0/66.5 3.0 992 45 10 CS 

03-06-2007 0000 15.5/66.5 3.5 988 55 16 SCS 

0300 15.5/66.5 3.5 988 55 16 SCS 

0600 16.0/66.5 3.5 988 55 16 SCS 

0900 16.5/66.5 3.5 988 55 16 SCS 

1200 17.5/66.5 3.5 988 55 16 SCS 

1500 17.5/66.5 3.5 988 55 16 SCS 

1800 18.0/66.0 4.0 980 65 22 VSCS 

2100 18.0/66.0 4.0 980 65 22 VSCS 

04-06-2007 
 

0000 18.5/65.0 4.5 974 77 30 VSCS 

0300 18.5/65.0 5.0 960 90 40 VSCS 

0600 19.0/64.5 5.5 952 102 52 VSCS 

0900 19.5/64.5 6.0 934 115 66 VSCS 

1200 20.0/64.0 6.0 934 115 66 VSCS 

1500 20.0/64.0 6.5 920 127 80 SUCS 

1800 20.5/63.5 6.5 920 127 80 SUCS 

2100 20.5/63.5 6.0 935 115 66 VSCS 

05-06-2007 0000 20.5/63.0 6.0 936 115 66 VSCS 

0300 21.0/62.0 6.0 936 115 66 VSCS 

0600 21.5/61.5 5.5 950 102 52 VSCS 

0900 21.5/61.0 5.5 950 102 52 VSCS 

1200 21.5/61.0 5.0 960 90 40 VSCS 

1500 22.0/61.0 4.5 970 77 30 VSCS 

1800 22.0/60.5 4.5 970 77 30 VSCS 

2100 22.5/60.5 4.5 970 77 30 VSCS 

06-06-2007 0000 22.5/59.5 4.5 970 77 30 VSCS 

VSCS crossed northeast Oman coast near Muscat between 0200-0300 UTC of 6 June.  

0300 23.0/59.0 4.5 970 77 30 VSCS 

0600 23.5/59.5 4.5 970 77 30 VSCS 

0900 23.5/59.5 4.5 970 77 30 VSCS 

1200 24.0/59.0 4.5 970 77 30 VSCS 

1500 24.0/59.0 4.5 970 77 30 VSCS 

1800 24.5/59.0 4.0 978 65 22 VSCS 

2100 25.0/59.0 3.5 984 55 16 SCS 

07-06-2007 0000 25.0/59.0 3.0 988 45 10 CS 

0300 25.5/58.5 3.0 988 45 10 CS 

The cyclonic storm crossed Makaran coast near Lat. 58.0
0 

E between 0300 and 0400 
UTC of 7 June. 
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Fig 2.3.1 Satellite KALPANA-1 imagery at 0900 (a) UTC of 1 June, 2007 showing development of 

two convective cloud clusters and (b) 0900 UTC of 2 June showing organization of 
convective cloud clusters over the same area, leading to genesis of cyclonic storm.  

(a) 

(b) 
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Fig 2.3.1 Satellite KALPANA-1Imagery at (c) 0900 UTC of 3 June, 2007 showing well organized 

convection with band features in association with Severe Cyclonic Storm and (d) 
0600 UTC of 4 June showing well organized CDO in association with the Very Severe 
Cyclonic Storm. 

 

(c) 

(d) 


